This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



*1 

j HiS PAGE BLANK 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

17.07.1996 Bulletin 1996/29 

(21) Application number: 96400063.2 

(22) Date of filing: 11.01.1996 



(n) EP0 721 872 A2 

EUROPEAN PATENT APPLICATION 

(51) mt ci. 6 : B61L 27/04 



(84) Designated Contracting States: 


(72) Inventor: Horinouchi, A rat a, 


DE FR GB 


c/o Shinko Electric Co., Ltd. 




Ise-shi, Mie-ken (JP) 


(30) Priority: 11.01.1995 JP 2920/95 




11.01.1995 JP 2921/95 


(74) Representative: Joly, Jean-Jacques et at 


11.01.1995 JP 2922/95 


Cabinet Beau de Lomenie 




158, rue de I'Universite 


(71) Applicant: Shinko Electric Co. Ltd. 


F-75340 Paris Cedex 07 (FR) 


Chuo-ku Tokyo (JP) 





CM 
< 

CM 
N- 
CO 

CM 

1^- 



Q. 
LU 



(54) Transport system 

(57) A linear motor driven transport system is as- 
sembled from a number of basic operating blocks, each 
operating block being constituted by an operating block 
and a dedicated control facility (A, B) which includes a 
controller (14). The basic block is obtained by dividing 
the entire system route (2, 3a-3c) into functional blocks, 
each block containing the essential operating elements 
such as tracks, branching standby tracks, carriers (la- 
Id), stations and a controller to control these devices. 
A carrier can be called for a transport duty within one 
block as well as from any other operating block, and 
spare carriers are parked in standby tracks and can be 
called to duty in any operating blocks. When a carrier is 
available within a block, the movement of the carriers is 
controlled by a dedicated controller (10a-10c) for that 
block based on the destination of the carrier and the car- 
rier location based on output of position sensors dis- 
posed along the tracks. When an available carrier is 
destined to another block, carrier movement is deter- 
mined on the basis of exchange of information concern- 
ing the identification number for the carrier and the des- 
tination number stored in the relevant operating block to 
determine the optimum route. Because the entire sys- 
tem is assembled from basic blocks, the system can be 
expanded or contracted readily by adding blocks to or 
subtracting blocks from the existing system. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates in general to an un- 
manned transport system for moving goods from one 
station another, and relates in particularto a linear motor 
driven transport system. 

Description of the Related Art 

In daily operations of hospitals, there are numerous 
needs for transporting small items such as prescrip- 
tions, medicines and medical test samples such as 
blood, urine and the like, and much of nurse's time is 
spent in transporting of such items from one place to 
another. In order that the nurses can concentrate on 
their important task of nursing the patients, unmanned 
transport systems are beginning to be introduced into 
many hospitals. One such transport system is a linear 
induction motor (shortened to linear motor) driven trans- 
port system having a linear motor as a source of driving 
power for a transport vehicle referred to as a carrier, 
which provides a quiet highspeed transport. 

Such a linear motor driven transport system oper- 
ates in association with stations situated in such places 
as examination rooms and offices for loading/unloading 
of goods to and from carriers. The stations are linked 
with a main track, which is obtrusively disposed behind 
the ceiling, for example, by branching tracks, and are 
designed to enable parking of one or more carriers. 
Each station is equipped with an operator panel to re- 
quest empty in-bound carriers into the station or to send 
out-bound loaded carriers to destinations. The empty 
vehicles wait to be called in storage buffers having 
stand-by tracks which are disposed in bypass routes to 
the main route. 

When an operator of a station issues a command 
for an in-bound carrier, the operating control for the 
transport system selects an empty carrier waiting in a 
storage buffer to head to the requesting station. The op- 
erator at the requesting station loads goods into the car- 
rier and presses a number for the destination station to 
forward the carrier to the main route via the bypass 
route. 

The conventional operation control system present- 
ed above controls positions of each carrier by recogniz- 
ing the locations of several carriers simultaneously by 
the signals output from the position sensors disposed 
along the rails of the main route. Because the carrier 
can move at a high speed up to 5 m/s, the control oper- 
ation requires a high speed central processor unit (CPU) 
and large capacity memories. Therefore, when the scale 
of the transport system becomes very large, the capac- 
ity of the conventional control device is insufficient to 
provide control over each carrier in an expanded sys- 



tem, and presented a barrier to an expansion of the ex- 
isting transport system. 

Another operational problem occurs when there are 
more than the capacity of carriers to be parked at a sta- 
s tion, or when a carrier is heading toward a station when 
an abnormal situation arises at the station, the carriers 
which cannot enter the destination station must wait on 
the main track, thus presenting an obstacle to the move- 
ment of other carriers and disrupting the operation of the 

10 entire system. 

Another operational problem occurs when an oper- 
ator requests an empty carrier to a station, and, unbe- 
known to him. there is an in-bound loaded carrier head- 
ing to his station, which means that the station will be 

15 receiving two carriers in succession. The operator loads 
intended goods on the loaded carrier which arrives first, 
after which the empty requested carrier arrives to re- 
ceive the already departed goods. This type of carrier 
movement represents waste and inefficiency. 

20 Also, these carriers are designed to carry small 
goods in containers provided in each carrier. Because 
of hygiene and other restrictions, different types of 
goods are not mixed in one container, and therefore, the 
items are classified into groups of like items so that each 

25 group of items is transported along its designated route. 
Other approach to this problem requires that containers 
be replaced for different types of goods. However, both 
of these approaches present problems. It is costly to 
provide a dedicated route for each group, and many 

30 such routes to be provided would require a large instal- 
lation space. The approach to replacing the containers 
is cumbersome and is not suitable in an emergency sit- 
uation. 

Furthermore, in the systems described above, sev- 
35 eral storage buffers are provided for a main track so that 
a requested carrier can be supplied from the nearest 
storage buffer. Replacement of carriers in the storage 
buffer is made only when an empty carrier is returned 
from the nearest station to the storage buffer. Therefore, 
40 a busy station, which requests empty carriers frequently, 
experiences a shortage of empty carriers. This is re- 
solved by sending an empty carrier from some remote 
storage buffer to the storage buffer facing a shortage or 
to send an empty carrier from a remote storage buffer 
45 directly to the station requesting an empty carrier. This 
method is time-consuming, and more efficient system 
of supplying empty carriers is needed. 

SUMMARY OF THE INVENTION 

so 

It is an object of the present invention to provide a 
flexible transport system which can be utilized to con- 
struct a large transport system readily. Another object 
of the invention is to provide a transport system not hav- 
55 ing a storage buffer on the main track of the system so 
that a waiting carrier on the main line does not interfere 
with the operation of other carriers. Another object is to 
provide a transport system to minimize wasted motions 
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of the carriers. 

The first object has been achieved in a transport 
system comprising: a plurality of station means for con- 
trolling a movement of a carrier including a movement 
to a destination; track means having position sensors 
for detecting a location of the carrier for providing the 
movement between the plurality of station means; and 
a plurality of operation control means, each assigned to 
control devices in an assigned block in a group of oper- 
ating blocks formed by a functional division of the trans- 
port system into operating blocks; wherein an operation 
control means controls a movement of the carrier based 
on the destination and signals output from the position 
sensors when the destination station is located within 
the assigned block, and the operation control means 
mutually exchange operational data, including an iden- 
tification number for the carrier and the destination 
stored in own memory, with other stations when the des- 
tination is located in another block. 

According to the transport system presented above, 
the main track is pre-divided into functional operating 
blocks to maximize the efficiency of the system. An op- 
eration controller provided in one operating block con- 
trols the movement of carriers within its assigned block, 
and when a destination is outside of the assigned block, 
the operation controller communicates with an opera- 
tion controller in another block by means of an ID 
number and a device number and the tike. 

For example, when carrier is moving from a first sta- 
tion in a first block to a second station in a second block, 
the first controller which controls the movement of the 
carrier within the first block decides the carrier move- 
ment on the basis of the movement data, including des- 
tination data specified by the first station and the loca- 
tion data according to the position sensors. The first con- 
troller forwards the movement data to a second control- 
ler which controls the movement of the carrier in the sec- 
ond block. As the carrier moves into the second block, 
the second controller takes over the control of the carrier 
movement within the second block on the basis of the 
movement data forwarded. In other words, the carrier is 
transferred from one operating block to another operat- 
ing block guided by the movement data which is for- 
warded successively from one controller to another con- 
troller located in the direction of the movement of the 
carrier. 

Therefore, a large-scale transport system having a 
long length of tracks can be constructed readily by add- 
ing operating blocks, as needed, along with a dedicated 
controller for each operating block. If it is desired to 
scale down the system, unnecessary blocks can be re- 
moved along with their dedicated controllers. Therefore, 
it is clear that the present transport system can be con- 
structed flexibly to meet not only the current needs but 
to meet anticipated future needs. Furthermore, since the 
controller needs to control only the movement of the car- 
rier within its own block, so, compared with a system 
managed by a system controller for the ntire stock of 



carriers, the load imposed on each controller is reduced 
considerably. 

Another object of providing a transport system suit- 
able for use in an hospital environment has been 

s achieved in a transport system comprising: a plurality of 
carriers each designated to carry a specific class of 
goods; a plurality of station means for controlling a 
movement of the plurality of carries wherein each sta- 
tions means is designated to allow entry of a carrier car- 

10 rying a specific class of goods; track means for providing 
the movement between the plurality of station means; 
operation control means for controlling a movement of 
a carrier based on information related to the specific 
class of goods contained in a carrier and the station 

is means allowing entry of a carrier carrying a specific 
class of goods. 

According to the transport system presented, each 
operation controller memorizes carrier types designated 
to carry pre-determined class of goods as well as the 

20 carrier types allowed in each station within own as- 
signed operating block, and controls the carrier move- 
ment therewith. Therefore, if a carrier is judged to be 
unqualified to enter a station, for reasons of hygiene and 
sanitation, the entry will be denied, thus preserving the 

2S hygienic safety of the station. It is clear that the present 
transport system is ideally suited to situation when a hy- 
gienic safety is highly demanded, such as in a hospital. 
Another advantage of the present transport system is 
that, because the same tracks can be used to carry 

30 many different carrier types, the cost of installing the 
system is reduced, and additionally, three is no need to 
change the containers for specific goods, and the oper- 
ation is not impeded in an emergency situation. 

A modified form of the transport apparatus compris- 
es es: a plurality of carriers each designated to carry a spe- 
cific class of goods; a plurality of station means for con- 
trolling a movement of the plurality of carries wherein 
each stations means is designated to allow entry of a 
carrier carrying a specific class of goods; track means, 

40 having a plurality of position sensors, for providing the 
movement between the plurality of station means; a plu- 
rality of operation control means, each assigned to con- 
trol devices in an assigned block in a group of operating 
blocks formed by a functbnal division of the transport 

45 system into operating blocks, wherein an operation con- 
trol means controls a movement of the carrier based on 
the destination and signals output from the position sen- 
sors when the destination station is located within the 
assigned block, and the operation control means per- 

so forms a mutual exchange of operational data, including 
an identification number for the carrier and the destina- 
tion stored in own memory, with other stations when the 
destination is located in another block, and outputs op- 
erating status information for reporting operating condi- 

55 tions of devices disposed within the assigned block; and 
system operation management means having an inter- 
nal memory means for storing class information associ- 
ated with the specific class for the carrier and the station 
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means, and for managing movement of carriers based 
on the class information and the operating status infor- 
mation. 

According to the transport system presented above, 
it is possible to not only provide a hygienic and low cost 
transportation within a hospital, for example, but also to 
perform efficient operation of the system, because the 
system is provided with a system operation manage- 
ment controller to oversee the operation of all the dedi- 
cated controllers. The system operation management 
controller minimizes any carriers stopping on the stand- 
by buffer for a long period of time to interfere with the 
operation of other carriers, unlike the conventional 
transport systems having storage buffers in the main 
route. 

Another object to standardize the request time for 
an in-bound carrier has been achieved in a transport 
system comprising: a plurality of station means for con- 
trolling a movement of a carrier; track means having po- 
sition sensors for providing the movement between the 
stations means; a plurality of standby track means 
branching from the track means for storage of in-bound 
carriers; a plurality of operation control means for con- 
trolling a movement of the carrier based on command 
from the station means and carrier position information 
derived from the plurality of position sensors; wherein 
the operation control means supplies additional in- 
bound carriers from other standby track means, when a 
quantity of in-bound carriers in the standby track means 
is not more than a specific quantity. 

According to the transport system presented above, 
when the quantity of empty carriers waiting in the stand- 
by tracks nearest to a requesting station is reduced be- 
low a specific quantity, the operation controller supplies 
carriers from a nearby standby tracks, therefore, all the 
standby tracks are always stocked with a minimum 
quantity of carriers, and never is subjected to a situation 
of having no carrier to supply, to provide a standardized 
time for responding to a request. 

Another modified form of the present transport sys- 
tem comprises: a plurality of station means for control- 
ling a movement of a carrier including a destination; 
track means having position sensors for providing said 
movement between said plurality of stations means; a 
plurality of standby track means branching from said 
track means for storage of in-bound carriers; a plurality 
of operation control means, each assigned to control de- 
vices in an assigned block in a group of operating blocks 
formed by a functional division of said transport system, 
wherein an operation control means controls a move- 
ment of said carrier based on said destination and sig- 
nals output from said position sensors when said desti- 
nation station is located within said assigned block, and 
said operation control means performs a mutual ex- 
change of operational data, including an identification 
number for said carrier and said destination, with other 
st-ations when said destination is located in another 
block, and outputs operating status information for re- 



porting operating conditions of devices disposed within 
said assigned block, and system operation manage- 
ment means for controlling said plurality of operation 
controls means based on said operating status informa- 

s tion, and for supplying additional in-bound carriers from 
other standby track means, when a quantity of in-bound 
carriers in said standby track means is not more than a 
specific quantity. 

According to the transport system presented above, 

to not only the response time is standardized, but the over- 
all efficiency of the system operation is improved by the 
system operation management controller. The chances 
of a carrier being held up in the standby buffer for a long 
time, because of reasons such as a denied entry to the 

15 requesting station, is minimized by the system operation 
management controller overseeing the operation of all 
the operation controllers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Figure 1 is a schematic illustration of an example of 
the layout of the transport system of the present inven- 
tion. 

Figure 2 is an example of the control panel used in 
25 the transport system. 

Figure 3 is a block diagram for control process for 
the transport system. 

Figure 4 is a schematic illustration of another exam- 
ple of the layout of the transport system of the present 
30 invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 An application of the transport system to a hospital 
setting will be explained with reference to Figures 1 to 4. 

In Figure 1 , the overall system is shown to com- 
prise: carriers 1a— 1d; a main route 2; branch routes 
3a— 3c; stations 4a— 4c; branching devices 5a— 5g; 

^o standby buffers 6a— 6g; and storage buffers 7a, 7b. 

Each of the carriers 1a— 1d is equipped with con- 
tainers and a secondary conductor member which con- 
stitutes a part of the linear motor drive, and transports 
goods by travelling along the main route 2 as well as the 

45 branch routes 3a— 3c. These carriers 1a— Id are divided 
into four groups depending on the type of items to be 
carried in the containers: in this case, prescription car- 
riers for carrying only prescriptions, sample carriers for 
carrying only test samples such as blood and urine sam- 

so pies, drug carriers for carrying only pharmaceutical 
goods, and general goods carriers for carrying other 
types of goods. 

The main route 2 comprises tracks joining each of 
the stations 4a— 4c, and are unobtrusively installed be- 

55 hind the ceiling section on each floor. The branch routes 
3a— 3c comprise tracks joining the main route 2 and 
each of the stations 4a— 4c. The main route 2 and the 
branch routes 3a— 3c are provided with primary coils, 



20 



25 



30 



4 

3DOCID: <EP 0721872A2 I > 



7 



EP 0 721 872 A2 



8 



which constitute the counterpart of secondary coils in a 
linear drive, and position sensors disposed at a specific 
interval to detect the presence ot the carriers 1a— "Id. A 
primary coil and a secondary coil constitute a linear mo- 
tor drive, and the carrier vehicles are moved by the cur- 
rent flowing in the primary coil. 

The stations 4a— 4c linked by the main route 2 are 
disposed in each of the examination rooms and offices, 
and each station is provided with a stopping berth for 
carrier parking. The types of carriers which can enter 
stations 4a— 4c are pre-determined by the hygienic re- 
quirements of the stations 4a— 4c. In addition to the 
dead-end type of stations 4a— 4c, there are through-sta- 
tions provided with an entrance and an exit for the car- 
riers 1a— "Id. Such through-stations are provided with a 
plurality of stopping berths. Each of the stations 4a— 4c 
is equipped with a control panel 4-1 as shown in Figure 
2 to issue transport commands to the carriers 1a— Id, 
and is provided with the following function keys. 

(a) Sample in-key 4-1 a to generates an in-bound 
command for an empty sample carrier. 

(b) Prescription in-key 4-1 b to generates an in- 
bound command for an empty prescription carrier. 

(c) Drug in-key 4-1 c to generates an in-bound com- 
mand for an empty drug carrier. 

(d) General in-key 4-1d to generates an in-bound 
command for an empty general carrier. 

(e) Number-key 4-1 e to generates a device number 
to correspond to a destination. 

(f) Out-bound key 4-1 f to generates an out-bound 
command for a carrier to proceed out of a station. 

(g) Return-key 4-1 g to generate a return command 
for an out-bound carrier. 

(h) Close-key 4-1 h to generate a close command to 
shut down a station. 

The control panel 4-1 is also provided with a liquid 
crystal display (LCD) screen 4-2 to display various mes- 
sages concerning the operation of the carriers 1a— 1d. 
As indicated above, the operator in one station la, for 
example, is not only able to shut down the operation of 
his own station through the control panel 4-1, but also 
to communicate with other stations through interphones 
provided in each of the stations 1a— id. 

The branching devices 5a-5g are used to switch the 
tracks for the carriers 1a— 1d from the main route 2 to 
branch routes 3a— 3c or vice versa. The branching de- 
vices 5a— 5g include two types: one type is a horizontal 
shifter to move a part of the track laterally; and the other 
type is a vertical shifter to move a part of the track ver- 
tically. 

The standby buffers 6a— 6g serve as temporary 
holding spaces for the carriers 1 a— 1 d, and one standby 
buffer is provided in each front and rear of the branching 
devices 5a— 5g. The storage buffers 7a, 7b are situated 
in bypass locations with respect to the main route 2, and 
serve as a waiting space for the empty carriers. The stor- 



age buffers 7a, 7b are provided with many standby buff- 
ers thereby allowing a pool of several empty carriers to 
assume a standby position. 

The main route 2 is divided into operating zones 
5 with functional boundaries drawn through front and back 
of each branching devices 5a— 5g. For example, as 
shown in Figure 2, the main route 2 is divided into three 
operating zones: one zone from a branching device 5a 
to a standby buffer 6b; from a branching device 5b to a 
w standby buffer 6e; and a branching device 5c to a stand- 
by buffer 6a. The route from a branch route 3a to station 
4a forms a travelling zone; the route from branch route 
3b to station 4b forms a travelling zone: and the route 
from branch route 3c to station 4c forms another travel- 
's ling zone. 

There can be many travelling zones in the transport 
system, but adjacent travelling zones constitute an op- 
erating block for functional purposes For example, the 
zone from branching device 5a to standby buffer 6b to- 
20 gether with branch route 3a and station 4a form an op- 
erating block A; the zone from branching device 5b to 
standby buffer 6e together with branch route 3b : station 
4b, branching devices 5d, 5e and storage buffer 7b form 
an operating block B; and the zone from branching de- 
25 vice 5c to standby buffer 6a together with branch route 
3c, station 4c : branching devices 5g, Stand storage buff- 
er 7a form an operating block C. These devices in each 
of the operating blocks A-C are controlled by a control 
facility provided in each operating block. 
30 The operation of the control facility will be explained 

in the following with reference to Figure 3. The control 
facility are designated by A'— C to correspond with op- 
erating blocks A— C: i.e., control facility A' for operating 
block A; control facility B* for the operating block B; and 
35 control facility C for the operating block C. The control 
facility A'— C are controllers for controlling the carriers 
which are operating within its assigned boundary. 

For example, the control facility A* comprises devic- 
es within the operating block A: station 4b; branching 
40 devices 5a; the primary coils disposed on the travelling 
zone from 5a to standby buffer 6b as well as those dis- 
posed on the branch route 3a; a local controller 1 0a (op- 
eration control means); and the driver 11b. The local 
controller 1 0a controls the movement of various carriers 
45 located within the operating block A by driving the driver 
1 1 a and the branching device 5a in accordance with var- 
ious transport commands input from station 4a and the 
position signals output by the various position sensors 
disposed along the track, as well as monitors the oper- 
so ating status of the devices within the control facility A'. 
The driver 11b directly controls the operation of the car- 
riers 1a— 1d by regulating the electrical current flowing 
in each of the primary coils. 

The control facility B' comprises: station 4b; branch- 
es jng devices 5b, 5d and 5e; the primary coils disposed 
on the travelling zone from 5b to standby buffer 6e as 
well as those disposed on the branch route 3b; a local 
controller 10b; and the driver 11b. The local controller 
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10b controls the movement of various carriers located 
within the operating block B by driving the driver 11b and 
the branching devices 5b, 5d, and 5e in accordance with 
various transport commands input from station 4b and 
the position signals output by the various position sen- 
sors disposed along the track, as well as monitors the 
operating status of the devices within the control facility 
B\ The driver 11b directly controls the operation of the 
carriers 1 a— 1 d by regulating the electrical current flow- 
ing in each of the primary coils. 

The control facility C comprises: station 4c; branch- 
ing devices 5c, 5f and 5g; the primary coils disposed on 
the operating zone from 5c to standby buffer 6a as well 
as those disposed on the branch route 3c; a local con- 
troller 10c; and the driver 11c. The local controller 10c 
controls the movement of various carriers located within 
the operating block C by driving the driver lie and the 
branching device 5c ; 5f, and 5g in accordance with var- 
ious transport commands input from station 4c and the 
position signals output by the various position sensors 
disposed along the track, as well as monitors the oper- 
ating status of the devices within the control facility C. 
The driver 11c directly controls the operation of the car- 
riers 1a— 1d by regulating the electrical current flowing 
in each of the primary coils. 

Each of the local controllers 10a-1 0c are operatively 
connected to each other through optical communication 
lines 12, and when a carrier is being forwarded to an- 
other operating block, an identification (ID) number and 
the device number (given to each device) at the desti- 
nation are sent to another local controller managing the 
events in that operating block to which the carrier is be- 
ing forwarded. Each of the local controllers 10a— 10c is 
connected to the central controller (system operation 
control means) 1 4 through communication lines 1 3, and 
periodically reports the operating status of the various 
devices within its own operating block to the central con- 
troller 14. 

The central controller 14 performs the task of man- 
aging the overall carrier movement by storing informa- 
tion regarding the usage types of carriers 1a— 1d and 
the types of carries allowed to enter each of the stations 
4a— 4c in its internal memory, and moving the carriers 
1a— 1d on the basis of the memorized information and 
the operating status of the devices. The central control- 
ler 1 4 also memorizes in its internal memory the storage 
buffers (either one of 7a or 7b in the system shown in 
Figure 1) assigned to each of the stations 4a— 4c for 
storage of in-bound carriers, as well as the minimum 
quantity of empty carriers (a specific quantity of empty 
standby carriers) waiting in the storage buffers 7a, 7b. 

The operating status of the devices refer to such 
operational data as whether each of the devices is op- 
erating normally, is there a vacancy in the stopping 
berth, or whether any of the stations 4a— 4c is shut 
down. 

Each of the local controllers 1 0a— 1 0c stores the fol- 
lowing data in its internal memory in addition to those 



mentioned already. 

( 1 ) Map Data 

The device number assigned to each of the de- 
5 vices within its own control block and the distance 

between the devices related by these numbers. For 
example, the local controller 10a managing the op- 
erating block A stores such data as: the device num- 
bers assigned to station 4a, branching device 5a, 
10 and standby buffers 6a, 6b; and the distance be- 
tween the branching device 5a to the standby buffer 
6a. Similar data are stored in the internal memories 
of local controllers 10b, 10c. 

(2) Moving Schedule Data 

15 These data relate to a movement pattern of the 

carriers within each operating zone. For example, 
the local controller 10a manages a travelling zone 
from the branching device 5a to the standby buffer 
6b. If carrier la is to pass through at a constant 

20 speed without stopping at the standby buffer 6b, its 
speed data is stored. If the carrier 1a is to be 
stopped at the standby buffer 6b, its slow down 
speed is memorized. Similar data are stored in the 
local controllers 10b, 10c. 

25 

When the device numbers specified by the stations 
4a— 4c are received in the local controllers 10a— 10c, 
the local controllers 10a— 10c dispatch carriers 1a— 1d 
in the direction of the respective device numbers on the 
30 basis of the map data, and at the speeds specified in 
the memories. Within any one of the operating blocks 
A— C, only one carrier is allowed to proceed. 

Some case examples of the movement of the car- 
riers will be described in the following. 

35 

Case Example No.1 

The movement of a carrier will be explained with 
reference to the transport route shown in Figure 1. In 

40 this case, an empty carrier la is parked at the stopping 
berth of the station 4a. This example relates to a case 
of moving the carrier la from station 4a in the direction 
of station 4c. The operator enters the device number of 
station 4c as the destination for the carrier 1a through 

45 the control panel 4-1 . The local controller 1 0a sends the 
ID data for the carrier la and the device number for the 
station 4c to the central controller 14. The relevant ID 
number for the carrier 1a, at this time, is the number 
registered in the local controller 1 0a when the carrier 1 a 

so arrived at the station la, i.e. the preceding data related 
to the carrier la. 

When the central controller 14 receives the above 
information, the controller 1 4 checks the following points 
on the basis of the operating status of the devices which 

55 are forwarded periodically from the local controllers 
10a- 10c. 

(1 ) Are all the devices in the travelling zone for the 
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station 4c operating normally? 

(2) Are all the devices between the station 4a and 
4c operating normally? 

(3) Is there a vacant stopping berth in station 4c? 

(4) Is there a carrier heading towards station 4c? 

(5) Is station 4c open? 

If, based on the result of the above analysis : the decision 
is made to send a carrier la towards the station 4c, the 
central controller 14 outputs a move-granted signal to 
the local controller 10a. 

When the move-granted signal is received by the 
local controller 10a, a move-granted signal is displayed 
on the LCD screen 4-2. When the operator observes this 
message, he presses a move button 4-1 f, and the local 
controller 1 0a begins the control operation of moving the 
carrier la. If the central controller 14 decides that the 
move cannot be granted, the controller 14 sends a 
move-denied signal to the local controller 10a which dis- 
plays such a message on the LCD screen 4-2. In this 
case : the operator communicates with an operator in 
station 4c, using an interphone in station 4a : so that any 
obstacles causing the move-denied signal to be gener- 
ated in station 4c can be removed. 

Next, the local controller 10a decides to send the 
carrier la from the branching device 5a towards the 
standby buffer 6a on the basis of the map data and the 
device number of the destination station 4c described 
earlier. Then, the local controller 1 0a recognizes that the 
carrier la is heading toward the operating block B, and 
outputs an entry-request signal, including the device 
number of the destination station 4c and the ID number 
of the carrier la, to the local controller 10B which man- 
ages the operating block B. The local controller 1 0a then 
selects, from its internal memory, appropriate moving 
schedule on the basis of the response by the local con- 
troller 10b to the entry-request signal. 

In other words, when the entry-granted signal is re- 
ceived, the local controller 10a selects a moving sched- 
ule which stops the carrier 1a at the branching device 
5a in the travelling zone in the branch route 3a. Within 
the travelling zone between the branching device 5a to 
the standby buffer 6b, the moving schedule is selected 
to pass through the standby buffer 6b at a constant 
speed. If, on the other hand, an entry-denied signal is 
received, then the local controller 10a selects a moving 
schedule which would stop the carrier la at the standby 
buffer 6b. 

Here, if the local controller 10b outputs an entry- 
granted signal to the local controller 10a, for example, 
then the local controller 10a commands the driver 11a 
to move the carrier la from station 4a towards the 
branching device 5a, and to stop the carrier la at the 
branching device 5a. In response, the driver 11a sets 
the switching order of the alternating power supply to 
the primary coils disposed on the branch route 3a so 
that the carrier la would proceed towards the branching 
device 5a. At the same lime, the driver 1 1 a sets the volt- 
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age to be applied to the primary coils so as to control 
the speed for the carrier 1a. 

The position sensors disposed along the branch 
route 3a detects the position of the carrier 1 a. and when 

s the carrier 1a is detected at the branching device 5a, the 
local controller 10a transfers the carrier 1a from the 
branch route 3a to the main route 2 by operating the 
branching device 5a. The controller 10a allows the car- 
rier 1a to proceed towards the standby buffer 6b, and 

10 commands the driver 11a so that the carrier 1a will pro- 
ceed at a constant speed. In response, the driver 11a 
controls the current to be supplied to the primary coils 
so as to move the carrier la at a constant speed towards 
the standby buffer 6b. 

is Next, the local controller 1 0a confirms, through sig- 
nals from the position sensors, that the carrier la has 
passed the standby buffer 6b, the controller 10a outputs 
a carrier la entry-warning signal to the local controller 
10b. The local controller 10b, at this time, is already in 

20 possession of data concerning the ID number for the 
carrier la and the device number of the destination sta- 
tion 4c, in its internal memory, and is expecting to re- 
ceive the entry-warning signal for the carrier la.^Upon 
receiving the entry-warning signal, the local controller 

25 1b confirms that the destination station is not one of the 
devices within its own operating block B, and outputs an 
entry-granted signal including the ID number of the car- 
rier 1a and the device number of the destination station 
4c to the local controller 10c for the operating block C. 

30 Upon confirming that the carrier la has entered the 

operating block B according to the output signals from 
position sensors : the local controller 1 0b returns a entry- 
report signal to the local controller 10a. Upon receiving 
the entry-report signal, the local controller 10a ceases 

35 all operational controls on carrier la and transfers all the 
control functions to the local controller 10b. The local 
controller 1 0a goes into a waiting mode to await the next 
instruction. 

In the meantime, the local controller 10b selects the 
40 moving schedule for the carrier 1 a, on the basis of a re- 
sponse signal from the local controller 10c to the entry- 
granted signal forwarded thereto earlier, and moves the 
carrier la accordingly towards the operating block C by 
controlling the driver 11b. The selection and execution 
45 processes carried out by the local controller 10b, 10c 
are similar to those described above for the local con- 
trollers 10a, 10b. The destination station 4c is under the 
control of the local controller 10c, and on the basis of 
the entry-granted signal received from the local control- 
so ler 10b, the local controller 10c confirms that the desti- 
nation ot carrier la is station 4c and selects a moving 
schedule which would stop the carrier la at the station 
4c. Based on the data, the local controller 10c controls 
the driver 1 1 c to stop the carrier 1 a at the stopping berth 
55 jn station 4c. 
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Case Example No. 2 

The movement of two carriers will be explained with 
reference to the transport route shown in Figure 4. In 
this case, the carriers 1a : 1d are both sample carriers. 
For simplicity, it is assumed that the central controller 
14 has memorized three carrier types: sample carriers; 
prescription carriers; and drug carriers. The first move- 
ment relates to the carrier 1a moving from station 4a 
towards station 4c. 

An operator in station 4a presses a sample in-key 
4-la, then the local controller 10a outputs an in-bound 
sample carrier request signal to the central controller 1 4. 
In response, the central controller 14 examines the op- 
erating status of the devices, and finds that the carriers 
la in storage buffer 7a and a carrier 1d in storage buffer 
7b are sample carriers. The central controller 1 4 decides 
to send the carrier 1 a waiting in storage buffer 7a, which 
is closer to the destination station 4a than storage buffer 
7b, and checks through the following points. 

(1 ) Is station 4a qualified to accept sample carriers? 

(2) Is there a vacant stopping berth in station 4a? 

(3) Are all the devices between storage buffer 7a 
and station 4a operating normally? 

(4) Is there a carrier already heading towards sta- 
tion 4a? 

(5) Is station 4a open? 

If, based on the result of the above analysis, the de- 
cision is made to send a carrier la towards the station 
4c, the central controller 1 4 outputs a move-granted sig- 
nal for the carrier la to the local controller 1 0c which con- 
trols the storage buffer 7a. 

Here, it is to be noted, incidentally, that the central 
controller 14 memorizes the types of carrier which can 
be permitted into station 4a in its internal memory, there- 
fore, if an in-bound general carrier request signal is is- 
sued from station 4a, the central controller 14 does not 
grant such a request. A signal to display the denial on 
the LCD screen 4-2 is output to the local controller 10a. 
This action is the same for other local controllers 4b, 4c. 

Upon receiving the move-granted signal, the local 
controller 10c outputs an entry-request signal including 
the ID number for the carrier la and the device number 
for the destination station 4c to the local controller 10a. 
The local controller 10c decides, based on the Map Data 
presented above, that the movement direction for the 
carrier la is from the branching device 5f to the standby 
buffer 6a, and selects a moving schedule on the basis 
of the response signal to the entry-request signal output 
to the local controller 10a. 

In other words, when the entry into the operating 
block A is granted, the local controller 1 0c selects a mov- 
ing schedule to move the carrier la to proceed to the 
operating block A at a constant speed, without stopping 
in the standby buffer 6a. When the entry into block A is 
denied, the local controller 10c selects a moving sched- 



ule to stop the carrier at the standby buffer 6a. The con- 
ditions to deny entry into the operating block A include 
such events as another carrier parked in the stopping 
berth in station 4c. and the branching device 5c is not 
5 ready to accept entry of carrier 1 a. 

Proceeding with the case of entry into the operating 
block A : the local controller 4c moves the carrier 1 a from 
the storage buffer 7a towards the branching device 5L 
and outputs a signal to the driver 1 1 c to stop the carrier 
io la at the storage buffer 7a. The driver 11c sets the 
switching order of the alternating power supply to the 
primary coils disposed on the storage buffer 7a so that 
the carrier la can proceed towards the branching device 
5f. At the same time, the driver lie sets the voltage to be 
15 applied to the primary coils so as to stop the carrier la 
temporarily at the branching device 5f. The local con- 
troller 10c reqognizes, from the output signals of the po- 
sition sensors, that the carrier la has arrived at the 
branching device 5f, and moves the carrier la from the 

20 tracks in the storage buffer 7a to the tracks in the main 
route 2. The local controller 10c thus moves the carrier 
la towards the standby buffer 6a, and outputs a moving 
command signal to the driver He to move the carrier 1a 
at a constant speed to the standby buffer 6a. The driver 

25 11, in accordance with the moving command signal, 
controls the current supplied to the primary coils to move 
the carrier la towards the standby buffer 6a. 

In the meantime, the local controller 10a, recogniz- 
ing that the carrier la has entered the operating block A, 

30 by the output signals from the position sensors, selects 
a moving schedule to stop the carrier 1 a at the branching 
device 5a, enter the travelling zone of branch route 3a 
and stop the carrier la at the station 4a. The local con- 
troller 10a operates the driver 11a to stop the carrier la 

35 at the branching device 5a in accordance with the mov- 
ing schedule. There, the local controller 10a operates 
the branching device 5a to transfer the carrier la from 
the main route 2 to the branch route 3a, and again com- 
mands to the driver 11a to stop the carrier la at the sta- 

40 tion 4a. 

In the meantime, during the time interval from the 
in-bound request signal to the arrival of the carrier la at 
station 4a, the LCD screen 4-2 in station 4a displays a 
message to indicate that a carrier is in-bound, and when 

45 the carrier la arrives at the station 4a, the message 
changes to an arrival massage. 

Next, the operator loads samples in the container 
on the carrier la, and enters the device number of the 
destination station 4c. In response, the local controller 

50 10a decides that the direction of movement of the carrier 
la on the main route 2 is towards the buffer 6b on the 
basis of Map Data, and outputs the ID number for the 
carrier 1 a and the device number for the destination sta- 
tion 4c to the central controller 14. The central controller 

55 14 checks the following points based on the designated 
use of the carriers ia-ld, designated types for the station 
4c, and the operating status of the various devices along 
the route forwarded from the local controllers 10a— 10c. 
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(1 ) Is station 4c qualified to accept sample carriers? 

(2) Areall the devices in the travelling 7one between 
station 4a and station 4c operating normally? 

(3) Is there a vacant stopping berth in station 4c? 

(4) Is there a carrier already heading towards the 
station 4c? 

(5) Is station 4c open? 

If, based on the result of the above analysis, the de- 
cision is to send a carrier la towards the station 4c, the 
central controller 14 outputs a move-granted signal to 
the local controller 10a. 

When the move-granted signal is received, the local 
controller 10a displays a move-granted signal for the 
carrier la on the LCD screen 4-2. The operator presses 
the move button 4-1 f, the carrier la begins its move to- 
wards station 4c. 

If the central controller 14 decides that the move 
cannot be granted, it outputs a move-denied signal to 
the local controller 10a. At this lime : the local controller 
10a displays a message that the move of the carrier la 
has been denied on the LCD screen 4-2. In this case, if 
the reason for the denial is related to station 4c, such 
as the presence of another earner in station 4c, the op- 
erator in station 4a may, at times, contact the operator 
in station 4c through the interphone to return the carrier 
parked at the station 4c to the storage buffer 7a, 7b so 
that the carrier la can enter station 4c. 

Next, the focal controller 10a outputs an entry-re- 
quest signal, including the ID number and the device 
number for the station 4c whicn is the destination station 
for the carrier la, to the local controller 10b which man- 
ages the operating block B The local controller 1 0a then 
selects a moving schedule in accordance with the re- 
sponse signal to the entry-request signal. 

In other words, when an entry-granted signal is re- 
ceived, the local controller 10a selects a moving sched- 
ule to stop the carrier la at the branching device 5a in 
the travelling zone in the branch route 3a. In the travel- 
ling zone between the branching device 5 to the standby 
buffer 6b, the local controller 'Oh selects a moving 
schedule to pass through the standby buffer 6b at a con- 
stant speed. On the other hand if an entry-denied signal 
is received, the local conlrohcr 10a selects a moving 
schedule to stop the carrier la at the standby buffer 6a. 

More specifically, when an entry-granted signal is 
received, the local controller 10a outputs a moving com- 
mand signal to the driver Ha to move towards and stop 
the carrier la at the branching device 5a. Upon receiving 
such a moving command signal, the driver 11a sets the 
switching order of the alternating power supply to the 
primary coils disposed on the branch route 3a so that 
the carrier la would proceed towards the branching de- 
vice 5a and, the driver lie sets the voltage to be applied 
to the primary coils so as to control the speed of the 
carrier 1a. Upon recognizing that the carrier la has 
reach d the branching device 5a by the signals from the 
position sensors, the local controller 10a operates the 



branching device 5a so that the carrier 1a is transferred 
from the tracks on the branch route 3a to the tracks on 
the main route 2. Further, the local controller 1 0a moves 
the carrier la towards the standby buffer 6b, and outputs 

s a command signal to the driver 1 1 a to move the carrier 
1a at a constant speed to the standby buffer 6a. The 
driver 11a controls the current to the primary coil in ac- 
cordance with the command signal. 

Next, upon confirming from the output signals from 

10 the position sensors that the carrier la has departed from 
the operating block A, the local controller 10a outputs a 
carrier la entry-warning signal to the local controller 1 0b. 
Here, the local controller 10b had memorized the ID 
number for the carrier la and the device number of the 

15 destination station 4c in its internal memory, at the time 
of sending the entry-granted signal to the local controller 
10a, and is in a waiting status waiting for an entry-warn- 
ing signal. Based on the entry-warning signal, the local 
controller 10b confirms that the destination station for 

20 the carrier 1a is not within the operating block B, and 
forwards the entry-granted signal together with the ID 
number and the device number for the destination sta- 
tion 4c to the local controller 10c which manages the 
operating block C. 

25 Also, when the local controller 10b confirms, by the 

output signals from the position sensors, that the carrier 
la has entered the operating block B, the local controller 
10b outputs an entry-report signal to the local controller 
10a. Upon receiving the entry-report signal, the local 

30 controller 10a ceases all operational controls on carrier 
la and passes all the control functions to the local con- 
troller 10b. The local controller 10a goes into a waiting 
mode to await the next instruction. 

At this time, the local controller 10b selects a mov- 

35 ing schedule for the carrier la within the operating block 
B on the basis of the response signal from the local con- 
troller 10c, and controls the driver 11b on the basis of 
the selected moving schedule to move the carrier la to- 
wards the operating block C. The subsequent steps of 

40 the local controllers 10b, 10c are the same as the series 
of steps taken by the local controllers 10a, 10b. When 
the bcal controller 10c recognizes that the destination 
station for the carrier la is a station within its own oper- 
ating block, it selects a moving schedule to stop the car- 

45 rier la at station 4c, and to control the driver lie on the 
basis of the moving schedule, and stops the carrier la 
at the stopping berth in station 4c. 

Case Example No. 3 

so 

This example relates to an empty carrier la waiting 
in the storage buffer 7a moving to station 4a. It is as- 
sumed that the central controller 14 has been pre-pro- 
grammed that the carrier supply source nearest to sta- 
55 tion 4a is the storage buffer 7a. 

An operator in station 4a presses a sample in-key 
4-la, then the local controller 10a outputs -an in-bound 
request signal to the central controller 14. In response, 
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the central controller 14 examines the operating status 
of the devices, such that (a) the stopping berth in station 
4a is vacant and (b) the travelling zone including station 
4a are operating normally, and outputs an entry-granted 
signal to the local controller 10a which manages the s 
storage buffer 7a. The central controller 14 outputs a 
moving command signal to move the carrier la towards 
station 4a to the local controller 10c which manages the 
storage buffer 7a. The focal controller 1 0c now assumes 
a waiting mode to wait for the carrier la to enter station 10 
4a. During this interval, the local controller 1 0a displays 
a message that an empty carrier is in-bound on the LCD 
screen 4-2. 

Upon receiving the moving command signal, the lo- 
cal controller 10c outputs an entry-request signal includ- ?s 
ing the ID numberof thecarrier la and the device number 
of the destination station 4a to the local controller 10a. 
The local controller 10c decides from the Map Data that 
the carrier la is to be moved from the branching device 
5f in the direction of the standby buffer 6a, and selects 20 
a moving schedule on the basis of the response signal 
to the entry-request signal. 

For example, if the entry-denied signal is received 
to deny entry into the operating block A, the local con- 
troller 1 0c selects a moving schedule to stop the carrier 25 
1a at the standby buffer 6a, and if the entry-granted sig- 
nal is received, a moving schedule is selected to move 
the carrier 1a through the standby buffer 6a without 
stopping The reasons for denying entry into the oper- 
ating block A include a carrier is stopped at the stopping 30 
berth in station 4a, or the branching device 5a is not in 
a condition to accept entry of the carrier 1a. 

Assuming that an entry-granted signal is received, 
the local controller 10c outputs a moving command sig- 
nal to the driver 1 1 c so that the carrier 1 a is moved from 35 
the storage buffer 7a towards the branching device 5f 
and stop at the branching device 5f. Upon receiving 
such a moving command signal, the driver 11a sets the 
switching order of the alternating power supply to the 
primary coils so that the carrier 1a would proceed to- 40 
wards the branching device 5f, and the driver 11c sets 
the voltage to be applied to the primary coils so as to 
control the speed of the carrier 1a. Upon recognizing 
that the carrier la has reached the branching device 5f 
by the signals from the position sensors, the local con- 45 
troller 10c operates the branching device 5f so that the 
carrier la is transferred from the tracks on the storage 
buffer 7a to the tracks on the main route 2. The local 
controller 10a moves the carrier la towards the standby 
buffer 6a, and outputs a command signal to the driver so 
lla to move the carrier la at a constant speed to the 
standby buffer 6a. The driver lla controls the current to 
the primary coil in accordance with the command signal. 

In the meantime, when the local controller 10a rec- 
ognizes by the output signal from the position sensors ss 
that the carrier la has entered the operating block A : se- 
lects a moving schedule to stop the carrier 1a at the 
branching device 5a, and to stop the carrier 1a at the 



station 4a in the travelling zone 3a. The driver 11a is 
controlled accordingly and the carrier 1a is stopped at 
the branching device 5a. The local controller 10a oper- 
ates the branching device 5a so as to transfer the carrier 
1a from the tracks in the main route 2 to the tracks on 
the branch route 3a : and again controls the driver 11a 
to stop the carrier 1 a at the stopping berth in station 4a. 
During this interval, the LCD screen 4-2 displays a mas- 
sage that a carrier is in-bound, and when the carrier la 
arrives at station 4a : the message is changed to indicat- 
ed a carrier arrival. 

In the meantime, if the central controller 14 recog- 
nizes that, as a result of transferring one carrier la from 
the storage buffer 7a to station 4a, the empty carriers 
waiting in the storage buffer 7a has decreased below a 
specific quantity, the central controller 1 4 outputs a mov- 
ing command signal to the local controller 10b which 
manages the storage buffer 7b to transfer a carrier 1d 
to the storage buffer 7a. Accordingly, the local controller 
10c transfers a carrier 1d from the storage buffer 7b to 
storage buffer 7a by following the same procedure taken 
by the local controller 10c. 

The beneficial effects of the transport system of the 
present invention will be reviewed in the following sum- 
mary. 

(1 ) Flexibility of the System 

The transport system is divided into operating 
blocks, and each operating block is accompanied 
by its own control facility. Each control facility is as- 
sociated with a local controller which exercises con- 
trol over the movement of carriers not only within its 
own block but beyond the boundary of its own block. 
When a carrier is located within its own block, con- 
trol over the carrier movement is exercised by 
knowing a carrier destination and carrier position 
data. When a destination beyond its own operating 
block is specified, carrier ID number and the station 
number of the destination station are forwarded to 
a local controller disposed in the block where the 
destination station is located. Therefore, the entire 
transport system is constituted by an operating unit 
consisting of an operating block and its paired con- 
trol facility. It is : therefore clear that the entire sys- 
tem can be expanded, or contracted as a need aris- 
es, by adding or deleting operating units with their 
paired control facilities. 

(2) Efficiency of the System 

When a station in a block needs an in-bound 
carrier, a local controller responsible for managing 
the carrier movement within that block seeks a per- 
mission for an in-bound carrier from a central con- 
troller, and when the permission is granted, the local 
controller outputs an entry-request signal to a local 
controller which manages the block for the carrier 
to pass through or to stop at a destination station 
so that the carrier may enter the next block without 
any problems. In other words, before beginning a 
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carrier movement, the operating conditions of the 
relevant devices are double checked, first by the 
central controller and second by the local control- 
lers in the current block and the adjoining block. 
Therefore, there is less chance of a carrier being 
held up temporarily in the main route because of 
reasons such as unable to enter a station because 
of a parked carrier in the destination station. The 
operating efficiency of the transport system is thus 
improved significantly. 

(3) Superior Hygienic Control 

Because of the improved efficiency of the sys- 
tem, it is possible to provide dedicated carrier types 
to carry only designated goods, i.e. prescriptions, 
samples, pharmaceutical and general goods, and 
each station allows an entry of certain types of car- 
riers only. This arrangement aids in maintaining hy- 
gienic conditions in each station, and yet preserve 
the operating efficiency of the transport system. 

(4) Rapid Response 

Because all the stations are interconnected 
through interphones, an operator in one station can 
communicate with another operator in another sta- 
tion, thus improving communication capability of the 
system so that in an emergency situation, a parked 
carrier in a destination station can be quickly re- 
moved to a storage buffer. Therefore, the system is 
designed to respond rapidly to an emergency re- 
quest. 

(5) Rapid Communications 

The local controllers are able to communicate 
with each other through an optical communication 
network, thus providing highspeed communication 
means to enable a quick and efficient response. 

(6) Quiet Operation 

The carriers are driven by linear induction mo- 
tors, thus providing a quiet and vibration -free oper- 
ation. The system is therefore ideally suited to a 
hospital environment. 

(7) Simple Construction 

Each carrier is driven by a secondary conductor 
provided on the carrier, and the result is that the car- 
riers need not be provided with mechanical driving 
devices, and the carrier construction is simplified. 
(B) Designed for Small Goods 

Each carrier is provided with many containers 
to carry specific items such as reports, X-ray films, 
drug containers and test samples. This design al- 
lows a maximum and efficient use of the available 
space on each carrier so as to make the transport 
system especially suitable for hospital operations. 

The transport system of the present invention is not 
limited to those embodied in the above case examples. 
The following is a list of some possible modifications. 

(1) The system was illustrated with three operating 
blocks A—C, but it is obvious the system need not 



be limited to such a number. It has been demon- 
strated that the system comprises a plurality of op- 
erating units consisting of an operating block and a 
control facility to provide independent as well as in- 
s teractive control functions. 

(2) The examples were based on a central controller 
to check on the operating status of each device in 
relevant blocks and to interact with a plurality of lo- 

10 cal controllers to operate the carriers. However, a 
transport system may be designed so that local con- 
trollers can interact with each to exchange informa- 
tion regarding the operating status of each device 
in its own operating block, to manage the overall 

is system. 

(3) An inefficient operation can be prevented by ar- 
ranging the central controller to not grant a carrier 
to a station whose request will exceed its stopping 

20 berth capacity. For example, if station 4b requests 

another carrier to station 4c shortly after requesting 
a carrier to station 4a, then the central controller 1 2 
will output a movement-denied signal to station 4b 
and displays the denial message on the screen as 

25 well as the reason for denial. By this approach, it is 

possible to prevent a unnecessary entering of a car- 
rier into a standby buffer from the main route to in- 
terfere with other carriers waiting for in-bound calls 
in the standby buffer. 

30 

(4) Other example of inefficient operation is an ab- 
normality in a destination station. If an .abnormality 
is detected in a destination station when a carrier is 
already on its way to the destination station, the 

35 central controller will command the local controller 
in the operating block to change the carrier destina- 
tion from the destination station to a storage buffer. 
The local controller then changes the device 
number of the destination station to a device 

40 number of a storage buffer, and parks the carrier 
temporarily in the storage buffer. When the abnor- 
mality is resolved at the destination station, the cen- 
tral controller issues a change signal to the local 
controller which then changes the device number 

45 back to the destination station, and the local con- 
troller at the destination will take over control to 
guide the carrier to the destination station. By this 
approach, it is possible to prevent a unnecessary 
entering of a carrier into a standby buffer from the 

50 main route to interfere with other carriers waiting for 

in-bound calls in the standby buffer. 

(5) When a station request an empty in-bound car- 
rier, the central controller checks whether there is a 

55 (loaded/empty) carrier on its way to the station mak- 
ing the request. If it detects such a carrier, the in- 
bound request for an empty carrier is denied, and 
displays that a (loaded/empty) carrier is on its way 
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to the requesting station on the screen. By this ar- 
rangement, it is possible to avoid wasteful move- 
ment of an empty carrier. 



for said carrier and said destination stored in 
own memory, with other stations when said 
destination is located in another block. 



(6) In a hospital setting, demand for moving pre- s 
scription carrier is high. It is cumbersome for the op- 
erator to respond to every such request. For these 
station requiring a large number of in-bound pre- 
scription carriers, prescription carriers are stored in 

the nearest storage buffer and a regular scheduled 10 
trip may be made between the requesting station 
and a destination station, so that a carrier is made 
available automatically on a periodic basis. By mak- 
ing such a scheduled movement of prescription car- 
riers, prescriptions can be transported efficiently, ?s 
and the efficiency of the overall system operation is 
improved. 

(7) The above examples were based on having two 
storage buffers. However, it is permissible to pro- 20 
vide more storage buffets. Foi example, if there are 
three storage buffers a. b and c. and if the count of 
carriers in storage buffer a drops below a specific 
quantity, then carriers may be preferentially sup- 
plied from the nearest storage buffer b. When the 25 
carriers in storage b becomes lower than a specific 
quantity, carriers may be supplied to storage buffer 

b from storage buffer c 

(S) It is possible to provino h. gyroscopic device on 30 
the carrier so that the containers may be held level 
at all times to make certnin that spillage of liquid 
samples would not occur during transport. 

35 

Claims 

1. A transport system comprising 

a plurality of station means for controlling a 40 
movement of a carrier including a movement to 
a destination; 

track means, having position sensors for de- 
tecting a location ot said carrier, for providing 
said movement between satd plurality of station 45 
means; and 

a plurality of operation control means, each as- 
signed to control devices in an assigned block 
in a group of operating blocks formed by a func- 
tional division of said transport system into op- so 
erating blocks; 

wherein an operation control means controls a 
movement of said carrier based on said desti- 
nation and signals output from said position 
sensors when said destination station is locat- 55 
ed within said assigned block, and said opera- 
tion control means mutually exchange opera- 
tional data, including an identification number 
V 



2. A transport system as claimed in claim 1, wherein 
said operation control means supply operating sta- 
tus of each device disposed within an assigned 
block to a system operation management means, 
and said system operation management means 
controls said operation control means based on 
said operating status. 

3. A transport system as claimed in claim 2, wherein 
said system operation management means outputs 
a command signal to transfer said carrier to a stand- 
by track disposed in a branch route when an abnor- 
mality is detected in said destination. 

4. A transport system as claimed in claim 2, wherein 
said system operation management means com- 
mands said operation control means to stop dis- 
patching an out-bound carrier to a station request- 
ing carriers in excess of an allowable quantity of car- 
riers to be parked in said station. 

5. A transport system as claimed in claim 3, wherein 
said system operation management means com- 
mands to stop dispatching an out-bound carrier to 
a station requesting carriers in excess of an allow- 
able quantity of carriers to be parked in said station. 

6. A transport system as claimed in any one of claims 
1 to 4, wherein said system operation management 
means denies a request for dispatching an empty 
carrier to a station when another carrier is heading 
towards said station. 

7. A transport system as claimed in any one of claims 
1 to 6, wherein said carrier is driven by a linear in- 
duction motor. 

8. A transport system comprising: 

a plurality of carriers each designated to carry 
a specific class of goods; 
a plurality of station means for controlling a 
movement of said plurality of carries wherein 
each stations means is designated to allow en- 
try of a carrier carrying a specific class of 
goods; 

track means for providing said movement be- 
tween said plurality of station means; 
operation control means for controlling a move- 
ment of a carrier based on information related 
to said specific class of goods contained in a 
carrier and said station means allowing entry of 
a carrier carrying a specific class of goods. 
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bound carriers: 

a plurality of operation control means for con- 
trolling a movement of said carrier based on 
command from said station means and carrier 
s position information derived from said plurality 

of position sensors; 

wherein said operation control means supplies 
additional in-bound carriers from other standby 
track means, when a quantity of in-bound car- 
w riers in said standby track means is not more 

than a specific quantity. 

13. A transport system comprising: 

is a plurality of station means for controlling a 

movement of a carrier including a destination; 
track means having position sensors for provid- 
ing said movement between said plurality of 
stations means; 

20 a plurality of standby track means branching 

from said track means for parking waiting in- 
bound carriers; 

a plurality of operation control means, each as- 
signed to control devices in an assigned block 

25 in a group of operating blocks formed by a func- 

tional division of said transport system, wherein 
an operation control means controls a move- 
ment of said carrier based on said destination 
and signals output from said position sensors 

30 when said destination station is located within 

said assigned block, and said operation control 
means performs a mutual exchange of opera- 
tional data, including an identification number 
for said carrier and said destination, with other 

35 stations when said destination is located in an- 

other block, and outputs operating status infor- 
mation for reporting operating conditions of de- 
vices disposed within said assigned block, and 
system operation management means for con- 

40 trolling said plurality of operation controls 

means based on said operating status informa- 
tion, and for supplying additional in-bound car- 
riers from other standby track means, when a 
quantity of in-bound carriers in said standby 

45 track means is not more than a specific quan- 



9. A transport system comprising: 

a plurality of carriers each designated to carry 
a specific class of goods: 
a plurality of station means for controlling a 
movement of said plurality of carries wherein 
each stations means is designated to allow en- 
try of a carrier carrying a specific class of 
goods: 

track means, having a plurality of position sen- 
sors, for providing said movement between 
said plurality of station means: 
a plurality of operation control means, each as- 
signed to control devices in an assigned block 
in a group of operating blocks formed by a func- 
tional division of said transport system into op- 
erating blocks, wherein an operation control 
means controls a movement of said carrier 
based on said destination and signals output 
from said position sensors when said destina- 
tion station is located within said assigned 
block, and said operation control means per- 
forms a mutual exchange of operational data, 
including an identification number for said car- 
rier and said destination stored in own memory, 
with other stations when said destination is lo- 
cated in another block, and outputs operating 
status information for reporting operating con- 
ditions of devices disposed within said as- 
signed block; and 

system operation management means having 
an internal memory means for storing class in- 
formation associated with said specific class for 
said carrier and said station means, and for 
managing movement of carriers by said opera- 
tion control means based on said class infor- 
mation and said operating status information. 

10. A transport system as claimed in claim 9, wherein 
said carriers are classified into a prescription carrier 
for containing only prescriptions, a sample carrier 
for containing only test samples, a drug carrier for 
containing only pharmaceutical and a general 
goods carrier for containing general items. 

11. A transport system as claimed in claim 9 or 10, 
wherein said carrier is driven by a linear induction 
motor. 

12. A transport system comprising: 



tity. 

14. A transport system as claimed in claim 13, wherein 
said carrier is driven by a linear induction motor. 

50 



a plurality of station means for controlling a 
movement of a carrier; 

track means having position sensors for provid- 
ing said movement between said stations 55 
means; 

a plurality of slandby track means branching 
from said track means for parking of waiting in- 
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Transport system 



A linear motor driven transport system is as- 
sembled from a number of basic operating blocks, each 
operating block being constituted by an operating block 
and a dedicated control facility (A, B) which includes a 
controller (14). The basic block is obtained by dividing 
the entire system route (2, 3a-3c) into functional blocks, 
each block containing the essential operating elements 
such as tracks, branching standby tracks, carriers (la- 
Id), stations and a controller to control these devices. 
A carrier can be called for a transport duty within one 
block as well as from any other operating block, and 
spare carriers are parked in standby tracks and can be 
called to duty in any operating blocks. When a carrier is 



available within a block, the movement of the carriers is 
controlled by a dedicated controller (10a-10c) for that 
block based on the destination of the carrier and the car- 
rier location based on output of position sensors dis- 
posed along the tracks. When an available carrier is 
destined to another block, carrier movement is deter- 
mined on the basis of exchange of information concern- 
ing the identification number for the carrier and the des- 
tination number stored in the relevant operating block to 
determine the optimum route. Because the entire sys- 
tem is assembled from basic blocks, the system can be 
expanded or contracted readily by adding blocks to or 
subtracting blocks from the existing system. 
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